Aim: To study the immediate and long-term results of mitral balloon valvotomy (MBV) in pregnant patients with severe mitral stenosis. Methods and Results: 19 patients with severe, symptomatic (NYHA class HIIIV) mitral stenosis were submitted to Inoue MBV during the second trimester of their pregnancy, and all but one were followed-up for 6 to 98.3 (42.6:t 29.4, mean:t standard deviation) months. The procedure was successful in all patients. Immediately after valvotomy, the mitral valve area (Doppler) increased from 0.88 :t 0.17 cm2 to 1.97:i: 0.36 cm2 (P < 0.0001) and the transmitral gradient decreased ITom 16.2:i: 7
OPEN OR CLOSED SURGICAL COMMISSUROTOMY IS the established method of treatment for patients with severe mitral valve stenosis (MC) during pregnancy. Although the maternal mortality is low, fetal morbidity and mortality are considerably high with wither closed (6% to 12%) or open mitral commissurotomy (9% to 29%) performed during pregnancy. 1-4 Several previous reports on the immediate effects of mitral balloon valvotomy (MBV) radiation hazards to the mother and the baby. This report describes the long-term outcome ofMBV on the mothers, and its effect on subsequent pregnancies.
Methods
Between December 1989 and December 1997, 407 patients underwent MBV for severe mitral stenosis in our institution. Nineteen of them, aged 30.3 :t 8.1 years, were pregnant and their period of amenorrhoea was 6.5 :t 2 months. All patients had severe mitral stenosis, 15 were in New York Heart Association (NYHA) functional class Ill, and four were in class IV. At the time of valvotomy, 16 patients were in normal sinus rhythm and three were in atrial fibrillation. All patients were submitted to two-dimensional and Doppler echocardiographic assessment, with special emphasis on mitral valve morphology, using the echocardiographic mitral valve score described by WiIkins et al. \3 Seventeen patients had favorable mitral valve morphology for valvotomy (score:S; 8), and two patients had an unfavorable morphology (scores: 9 and 10). The mitral valve area was measured by the Doppler pressure half-time method before and immediately after MVB, and repeated annually thereafter; by 2-D echo before MBV and at follow-up, and invasively before and immediately after MBV. The indications for MVB included the presence of severe symptomatic mitral stenosis, refractory to medical therapy, with mitral valve area of:S; 1.2 cm2. Eight patients had direct access to this hospital where they were attending regular cardiology outpatient clinics prior to their current pregnancy. These patients were co-managed with obstetric consultants throughout the pregnancy, and the babies were periodically assessed by our pediatricians. The remaining 11 patients had been referred to us from other hospitals at some point during their pregnancy in order to be submitted to MVB. Following MVB, they were returned to the care of the referring hospitals where they had their delivery. Ten of these patients had periodic clinical and echocardiographic follow-up evaluation in our outpatient clinics and one was lost to follow-up. However, because of regulations regarding access to our hospital for tertiary medical care, the babies of these 10 women had their pediatric follow-up in the hospitals where they were born. Information regarding the physical and metal development of the children was gathered when, in response to our request, they were brought along with their mothers in a joint outpatient clinic visit.
Mitral Balloon Valvotomy Procedure
After signing an informed consent, all patients were submitted to MBV using the Inoue balloon as previously described.8 The abdomen and pelvis were totally shielded with a folded 5 mm lead shield throughout the procedure.
Left ventricular angiography was not performed. In order to reduce the fluoroscopy and total procedure time, only important hemodynamics were assessed, including mitral valve area, mean transmitral pressure gradient and pulmonary artery. pressure and left atrial pressure. Fluoroscopy was used only during transseptal puncture and balloon inflation.
Heparin (150 Il/kg of body weight) was injected intravenously after transseptal puncture. Stepwise mitral valve dilatation was performed and supplemented with Doppler echo cardiography to determine mitral valve area, mean gradient and the Journal of the Saudi Heart Associatioo, Vol. 12, No. 2, May 2<XX> 93 degree of mitral regurgitation following each inflation. At the end of the procedure, the occurrence of interatrial communication was evaluated by color Doppler technique, and protamine sulfate was administered intravenously to reverse the effect of heparin.
One patient was lost to follow-up. In the remaining 18 patients, clinical and echocardiographic assessments were performed six months after MBV, and armually thereafter for a period of 6 to 98.3 months. The follow-up results presented are those of the last follow-up assessment for each patient.
Data were analyzed by the paired Student t-test, using the Microsoft EXCEL statistical package, and presented as mean :t standard deviation. The level of statistical significance was set at P < 0.05.
Results

Immediate Hemodynamics
Mitral balloon valvotomy was successful in all patients. Immediately after the procedure, there was a significant (P < 0.0001) increase in mitral valve area when calculated both invasively (from a baseline of 0.75 :t 0.21 to 1.61 :t 0.54 cm2 immediately after valvotomy), and by Doppler (from 0.88 :t 0.17 to 1.97 :t 0.36 cm2, respectively) ( Table I) . At the same time, the catheter-determined transmitral mean pressure gradient decreased from 18.1 :t 6.9 mm Hg to 6.1 :t 2.0 mm Hg, the systolic pulmonary artery pressure from 61.7 :t 17.7 mm Hg to 48.2 :t 15.4 mm Hg, and the mean left atrial pressure from 25.6 :t 5.9 mm Hg to 13.3 :t 4 mm Hg (P < 0.0001 for all three comparisons). Similar reductions were noted immediately after valvotomy in Doppler-determined mean pressure gradient and systolic pulmonary artery pressure, as shown in Table 1 .
In three patients, mitral regurgitation increased by 1 degree and in one patient by 2 degrees.
Six patients developed small interatrial communications, seen by color-Doppler but undetectable by oximetry. No peripheral vascular complications, thromboembolic events, cardiac tamponade or deaths occurred. The fluoroscopy time was 15 :t 14 min and the total procedure time was 91 :t 39 min.
Pregnancy Outcome
All 18 patients with follow-up had uneventful pregnancies. Sixteen patients has unassisted,
Conclusions
Balloon mitral valvotomy by the Inoue technique for severe mitral valve stenosis during pregnancy yields satisfactory clinical and hemodynamic immediate results and long-term outcome.
